This paper explores the reasons why efforts to attain water security by states and the international water policy community often fall short of their goals, and suggests a conceptual tool as partial remedy. The main shortcomings of prevailing water security policy and thinking are found to stem from narrow and determinist analysis that is based on a separation of physical and social processes of water resources and use. Policy is found to place undue confidence in flawed methods and thresholds related to physical water scarcity, and to ignore the more influential social processes involved. Water resources are also found to be treated in isolation, as if independent of the food, climate or energy security of individuals, communities and states. The 'web' of water security introduced here emphasises combined readings of the social and physical processes that enable or prevent national water security. These processes are mediated by a socioeconomic and political context replete with power asymmetries such that water security for some rests on the water insecurity of others.
• Water security policy recommendations based on environmentally determinist analysis are often narrow, and should be evaluated as potentially interested and liable to lead only to short-term selective water security.
• Long-term national water security policy should seek a balance between natural 'security resources ' (food, water, energy, climate) and equitability between the individuals, communities and states involved.
• The development of water security policy should expand beyond biophysical considerations to incorporate options stemming from related social processes, such as human agency, livelihoods and capacity for adaptation.
• Long-term national water security will be served through harmonisation of policy across sectors, for example between ministries of water resources, trade and foreign affairs.
Not water secure
This article addresses shortcomings of analysis and policy related to water security. It notes how such policy can lead to insecurity of related natural resources, and to short-term water security for some at the cost of water insecurity for others. A conceptual tool that may help guide both research and policy towards longer-term and more sustainable national water security is proposed -the 'web' of water security. The article does not offer a fully grounded analytical framework or prescriptions for the analytical pitfalls and incoherent policy identified. The approach taken to broaden and deepen the concept of water security does serve, however, as a basis to understand and tackle the complex and interconnected water security challenges we all face.
The approach to national water security taken here stresses that social and physical processes occur simultaneously across the many 'security areas' so intimately related to water. The breadth, complexity and immediacy of the Nile River conflict and UK consumption of Peruvian asparagus serve briefly to demonstrate.
For the want of a clause, the end of centuries of conflict over the Nile River was lost. The Egyptian government was eventually confronted with two options to maintain the water 'security' it had already achieved. It could either accommodate the expressed interests of the upstream states, which might lead to more equitable allocation of the flows, or it could maintain its lion's share of water use through other means, as it had done in earlier decades (Brunnée and Toope, 2002, Mekonnen 2010) . It chose the latter, and inter-state tensions on the Nile are rising again.
The same sort of decisions may have to be made by governments of wetter climes, such as the United Kingdom. Nearly two-thirds of the water used in the UK comes through food imported from abroad (WWF, 2008, p. 13) . Some of this 'virtual water' (Allan, 1997) comes from environmental conflict zones, that is, in the form of oranges from Egypt (Nile Delta), potatoes from Israel (Jordan River) and asparagus from the desertic Ica Valley in Peru. Much of the water used to irrigate the Peruvian asparagus is abstracted at rates far beyond the sustainable capacity of the aquifers, and applied to green the desert on either side of the valley floor (Hepworth et al., 2010) . With financial support from the World Bank, the agrofood industry employs thousands of local residents. It also perpetuates local inequities, particularly with established Ica Valley alpaca herders -who find themselves at once in competition for the water and in tension with the farm hands. The 'Carhuancho water conflict' (Hepworth et al., 2010, p. 56 ) has developed through a proposal to divert water away from communities living in the neighbouring Carhuancho basin. Both aggrieved groups (the Ica Valley herders and the Carhuancho communities) have turned to the Latin American Water Tribunal for justice, which has led to increased strain between locals and the national political and business elites. British demand for asparagus thus fuels the conflict -and its people are not fully independent of the unsustainable exploitation of the Peruvian people or the groundwater. Evidently not as pressed as the Egyptian government about its food and water policies, the UK government will be obliged at some point to question just how 'secure' these are -at least for its own citizens.
With such tensions rising from riverbeds all over the globe, it is at first reassuring to see the extensive policy and research effort devoted to 'water security'. Indeed, the hydrological cycle seems to be gaining part of the global attention devoted to the carbon cycle (Stern, 2009 ). But as the Nile and Ica Valley cases demonstrate, the largely uncoordinated approach taken to regional and global water security issues lags far behind the emerging global policy regime for climate change, and attempts to achieve water security fall well short of their mark. Where it is developed at all, water security policy is at best incoherent; at worst, it creates situations of insecurity for other natural resources that people and states have come to depend upon, or for the communities and nations themselves.
The first step this article takes is to review critically the water security literature in academic and policy circles. The shortcomings of prevailing approaches to water security are found to:
(a) overemphasise and place too much confidence in the physical aspects of water security;
and (b) be environmentally determinist and narrow, as if environmental policy was driving politics, and water security was independent of the many other related security areas. The case of British consumption of Peruvian asparagus demonstrates that water security is actually coupled with food security (for the UK), human or community security (of the alpaca farmers) and state security (of Peru). Water security is also interdependent with energy and climate security, through the competition for water by crops destined for stomachs or petrol tanks, or the fossil fuel burned to get the vegetables from the desert floor on to a dinner plate in rural England.
The processes that drive such transactions are considered to be fundamentally socioeconomic and political, much as water scarcity in many cases is primarily 'social'. The complex networks of interrelated actors and resources involved in any case of water security drives the development of the water security 'web', which is the second step of this article.
The 'web' approach to water security reframes the term, recognising it as (very) broad, interdisciplinary in analysis and cross-sectoral in application. The suggested conceptual tool emphasises the inseparability of social and biophysical processes related to water, and an understanding of how these mediate and are mediated by the socioeconomic and political context within which they occur. Security is then discussed in relation to stability and the interdependencies of associated security areas, where two guiding principles are proposed: (a) seeking a balance between water security and related natural 'security resources '; and (b) equitability in distribution of benefits and effects of any policy. The article concludes with a brief discussion of the implications the web has for policy and analysis.
Why narrow and deterministic is not good enough
This section critically reviews the academic and policy literature related to water security.
Shortcomings of prevailing conceptions of water security are found to stem from an overreliance on the physical aspects of water, and on narrow and determinist analysis.
Water resources security, water links, water nexus
The researchers and policy makers who make up the international water community make liberal use of the term 'water security'. Cook and Bakker (forthcoming) review a wide variety of definitions to demonstrate how early definitions that were purely anthropocentric 2 have broadened to consider water quality and related environmental issues. Some of these less narrow definitions, the authors note, have been used in state-building and 'international development' efforts (e.g. GWP, 2000) .
Application of the less narrow definitions of water security to poverty alleviation has attracted criticism, however. The association between water security, dams and national economic growth is a case in point. A select group of wealthy states and continents are found to have a high water storage capacity (dams and associated impoundments, chiefly), and a causal link between storage, flood protection and poverty is asserted (Brown and Lall, 2006; Grey and Sadoff, 2007, Fig.3; Briscoe, 2009, Fig. 5) . Working backwards, the variability in river flow that storage eliminates is cast as water security 3 , and the construction of dams is recommended along with the development of related water institutions.The evidence base for such policy recommendations is shaky, however. The selection of presented cases is not justified, the reams of socio-economic analysis carried out on the multiple factors that contribute to national economic growth are ignored, and the quality of the relation between national water security and economic growth links remain untested. Indeed, direct causality between the two is cautioned against, at least in the case of Ethiopia (Grey and Sadoff, 2007, fn 22) , while further analysis of the reliability of the method and data series employed (Conway and Schipper, 2011, p. 231) Research conducted on the links between water security and a single other natural 'security resource' was perhaps the first step beyond simple water resources security. With agriculture accounting for over 80 per cent of global water use (Rogers, 2008) , the water security-food security link has been explored at length, as in the Ministerial Declaration on Water Security at the 2000 World Economic Forum. The resulting virtual water and 'water footprint' work (e.g. Aldaya et al., 2008 ) is increasingly taken up by water research institutes, think tanks and implementing agencies (e.g. IWMI, 2007; SIWI, 2005) .
The link between water and energy security is relatively less developed. The competition between food and biofuels for water ('water for energy') is directly related to the demand (and cost) of fossil fuels (Berndes, 2002 . The water footprint of biomass is 70 to 400 times larger than that of conventional fuels (Gerbens-Leenes et al., 2008, p. 5) , raising concerns about competition for water, particularly in India and China.
Concerns about energy used for the treatment, production and delivery of water ('energy for water') is also receiving attention (e.g. King et al., 2008) .
Water and human (or community) security is most frequently discussed in relation to water and sanitation concerns, or individual access to water (Barlow, 2007) . Vörösmarty et al.
(2010) also reconcile a particular understanding of 'human water security' with the biophysical aspects of river flows. The 'bottom-up' approach has been explored in relation to armed conflict through water and climate issues (Smith and Vivekananda, 2007) while the emerging concept of climate security has developed in relation to national security (CNA, 2007; WBGU, 2008) , as well as to human security (Adger et al., 2006) . Fertilisation of the concept with water security remains relatively undeveloped, however.
Examination of the intersection of two water-related security areas has eventually given way to studies of water 'nexus', that is, the intersection of water processes with three or more related resources. Climate-water-national security links have been discussed in relation to the Middle East (Brown and Crawford, 2009) , and more tangentially by water and agriculture think tanks concerned about impacts of climate change on food production (IWMI, 2009). Even more-encompassing water security work explores the links between water and human security, food security, economic security and health security (e.g. FAO, 2000; Grobicki, 2009, p. 14; Hellegers et al., 2008; McCornick et al., 2008) . The international legal academic community is leading development of the legal perspective on multidimensional water security, which may form the platform from which a deeper understanding of the challenges involved may embark (Tarlock and Wouters, 2010) . This article's approach of the 'web' of water security complements this latter body of work, but with a much less deterministic view of the links between water and national security, and a more critical interpretation both of politics and of natural resource science.
Overconfidence in the physical, and ignoring the social
Political ecological readings of science studies demonstrate how uncritical application of the scientific method can lead to the development of very deeply held and unquestioned explanations of environmental phenomena (e.g. Demeritt, 2006) . Forsyth (2003, p. 38) documents a number of these 'environmental orthodoxies', including conventional wisdom on the positive relation between forests and river flow quantity and quality. The orthodox thinking determines policy, he demonstrates, despite physical scientific evidence of flaws associated with it.
The perpetuation of environmental orthodoxies in the face of evidence questioning them suggests blinkered science, or underlying agendas. Some of the views of water security appear to suffer from such constricted thinking, particularly in relation to water scarcity.
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One is struck when reviewing the mounting literature on water security just how much the physical component of water scarcity alone has been used as a basis for policy. If physical scarcity were calculated with a reasonable degree of certainty, this would only be half bad.
Despite roughly a century of effort devoted to the study of the hydrological cycle, there is no agreement on methods to calculate the basic quantities of water (in all of its forms) flowing in and out of a river basin. The established hydrological watershed models are just beginning to incorporate groundwater into their water balance models. As Taylor (2009) points out, however, modellers do not yet incorporate the soil water that sits above the groundwater and sustains all non-irrigated plant matter, including the bulk of global food production. In the case of the Nile River, this means that half or more of the water in the basin is not even counted, much less deliberated over, in negotiations at the NBI.
Flawed understandings of water scarcity are perpetuated by simplistic but very popular classifications, such as the national 'water stress' thresholds. The classification asserts that countries with less than 1,000 m 3 of water available annually per person are 'chronically stressed' and those with less than 500 m 3 /year are 'beyond the water barrier' (Perveen and James, 2010) . The originator of the idea herself has proposed a more sophisticated approach to scarcity , and has acknowledged that the original thresholds can mischaracterise national water issues for a number of reasons, including lack of consideration of soil water within a country and the pressure-reducing feature of food ('virtual water') imports. Despite their very significant conceptual shortcomings, the water stress thresholds are taken up or used as departure points by the Intergovernmental Panel on Climate Change (see, e.g., Bates et al., 2008, p. 7) and many other high-profile water or climate change studies (e.g. Vörösmarty et al., 2010; Walker and King, 2008) .
Such solely biophysical studies of water scarcity and security are limited most of all, perhaps, by their failure to consider how water is distributed within a country. Recognition that water scarcity for the masses does not necessarily mean water scarcity for the economic elite led to the development of the concept of 'social' (or 'economic') water scarcity (Ohlsson, 1999) .
The social side of scarcity considers politics, ethics, justice, economics and human water and food consumption in examination of distributional issues. As the concept is very well established (see, e.g., Mollinga, 2008; UNDP, 2006) , avoidance of its use by the high-profile studies is disconcerting. Privileging research of the relatively neat biophysical aspects of water security over its messy social realities cannot be expected to form a cohesive policy basis.
Narrow and determinist views
The second shortcoming of the prevailing interpretations of water security which constrains policy options is the narrow and determinist approach relied upon. 'Environmental determinism' authors have struggled in interpreting complex sociopolitical phenomena such as water and security. Competition over scarce (or overabundant) natural resources will lead to peace, it is suggested, or to violent conflict -what Bakker (1999, p. 221) refers to as a 'seductive but problematic' neo-Malthusian message. The killing in Darfur has attracted media headlines as the world's first climate conflict (Borger, 2007) , for example, with somewhat less deterministic reports drawing similar conclusions (e.g. Bromwich et al., 2008; Burke et al., 2009; UNEP, 2007) . 'Dig more water wells' is the typical policy recommendation, as water and human security are conflated.
Readers of Global Policy may have scant respect for advice arising from analysis that sees mono-causes of war (Cramer, 2006) , and may consider that tensions between the Fur and the Zaghawa (or Khartoum and the Sudan Liberation Army) have more to do with the violence in Darfur than does the rainfall variability to which the residents have long adapted (see, e.g., Kevane and Gray, 2008) . But the determinist and narrow 'resource scarcity leads to war (or peace)' message is heard and repeated in academic and policy circles around the world (e.g. Ki-Moon, 2007) to the point that it too may be considered an 'environmental orthodoxy'. Meanwhile, the very important roles that food trade, energy security and human agency can play as opportunities for resolution of the conflict or community water security are passed up.
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Water security policy based on a narrow and deterministic view of the issues involved can lead, furthermore, to water insecurity, as the UK Royal Association of Engineers has noted (RAE, 2010, p. 5) . When selective water security policy is developed through power asymmetries, the effects can be far-reaching. Physically water-scarce Saudi Arabia, as just one example, has (sensibly) gone from being the world's sixth largest exporter of cereal, to a net importer. The shift in water security policy from unbridled farming of the desert has not, however, led to resolution of the conflict over the Disi Aquifer with Jordan (Ferragina and Greco, 2008) , or to concern for more equitable internal distribution of water and food within the country. The concern did lead -in the wake of the 2008 cereal price spike -to agricultural 'land grabs', for example in Sudan (Cotula et al., 2009 ). The same price spike called community and national security into question through the riots it led to in Egypt -the direct result of an (unacknowledged) dependence on cereal imports, 6 and an incoherent (what Allan and Mirumachi (2010) call 'apparent') water security policy .
The tensions in the Ica Valley so distant from Lima may not be of the same geopolitical dimension, but are of the same character and importance locally. Policy makers would do well to consider the effects of the fact that water security for the powerful does not mean water security for the rest, and question how tenable and 'secure' their policies are in the long term.
The 'web' of water security
This section proposes a 'web' as metaphor for a conceptual tool that can help guide water security research and policy formation through the shortcomings identified. It then discusses the important interdependencies between water and other security areas, seeing these as developing from within a context that can usefully be interpreted through political ecology and other disciplines.
A conceptual tool is preferred over the published definitions of water security, as these are either insufficiently narrow or all-encompassing to the point that they are not operationable (e.g. GWP, 2009, p. 6). The 'web' in Figure 1 centres on the interdependencies and a combined reading of how social and physical processes combine to create or deny water security. 7 Sustainable water security is interpreted as a function of the degree of equitability and balance between interdependencies of the related security areas, played out within a web of socioeconomic and political forces at multiple spatial levels. Analytical application of the web is necessarily interdisciplinary; the development and implementation of policy deriving from the web is necessarily cross-sectoral.
Figure 1.
The global 'web' of national water security. 8 Sustainable water security is interpreted as a function of the degree of equitability and balance between interdependencies of the related security areas, played out within a web of socio-economic and political forces at multiple spatial levels. Analytical application of the web is necessarily inter-disciplinary; the development and implementation of policy deriving from the web is necessarily cross-sectoral.
The 'web' of water security identifies the 'security areas' related to national water security.
These include the intimately associated natural 'security resources' (water resources, energy, climate, food), as well as the social groups concerned (individual, community, nation [Warner and Johnson 2007] natural 'security resources' 'web' recognises the interaction occurring at all spatial scales, from the individual through to river basin and global levels. In this sense, an individual's water security may coexist with national water insecurity, as in the case of wealthy farmer-sheikhs with the deepest wells (who may be temporarily water secure) in the dry highlands of Yemen (which is not, on the whole, water secure) (Lichtenthaler, 2002) .
While Figure 1 is symmetrical and clear, we can be certain that the shape, character and extent of each filament and the web in its entirety is anything but. The conceptual tool suggests consideration of the complex 'simultaneously political, economic, and ecological processes' (Bakker, 2003, p. 36) , as indicated by the cyclical arrows at the centre of the figure. It follows on from political ecology work on environmental vulnerability and risk (Wisner et al., 2004) , international political economy research on water (e.g. Allan, 2001 ) and the growing interest in socioecological systems (Agrawal and Chhatre, 2011) . Like that work, the 'web' of water security eschews direct bi-valent causal relationships of water and socioeconomic and political processes for an understanding of the multi-valent underlying causes of water insecurity. This means, for example, less effort spent on prediction of the outbreak of a water war in the Ica Valley, and more spent on the (perhaps seemingly more bland) study of the effect of British vegetable consumption on the water resources and human and community security there. Similarly, the implications for UK national security of water leaving the Nile in the form of fruit destined for European supermarkets would be understood in the context of mounting tensions (and regional security) on the Nile, and would question if, how and for whom the NBI is generating national, food or water resources security.
At the risk of overextending a metaphor, analysis of the web in its entirety is not generally feasible, as tugging like a fly on the filaments will inevitably break some, or tie one up methodologically. The approach suggests that if an analytical focus on any part of the web is necessary, the scope taken should be analytically nested within the web in its entirety.
Interpretation of the physical and social components of interdependencies between two or more security areas may be assisted by the work that has been done by disciplines specialised in those areas. National security research concerned about climate security could apply the nondeterministic work done on the environment and security field (Hartmann, 2002; Mobjörk et al., 2010) , for instance.
Interdependency and sustainable water security
As national water security is a function of the interdependencies between the related security areas at multiple levels, it is important to understand both the way and the context within which security and interdependencies relate to each other. In their discussion of 'water security for who', Warner and Johnson (2007, p. 71) point out that 'interdependence … means opportunity for some, but dependence and vulnerability for others. Virtual water trade delivers water-poor states from one type of dependency (on limited resources), but can usher in dependency of another type: on the unequal terms of world trade'. The remarks demonstrate that the trade-offs that occur in the pursuit of water security are made as much between groups as they are between natural 'security resources'.
It follows that the study of interdependencies should occur in two ways. One is to pursue the extent to which different natural security resources are interdependent. To what degree does the production of biofuels generate national energy security at the expense of national water resources insecurity (and hence national water security), for example? Here, 'balance' is the suggested operating principle, if a semblance of sustainability is sought.
The second research pursuit is to understand how the water security of different actors in the web is affected by interdependence. 'Equitability' is suggested as the operating principle towards sustainable water security here, with an understanding that instability and uncertainty are reduced by greater codependence (in ecosystems, as in the European Union) rather than independence (for discussion see, e.g., Buzan et al., 1998; Kaldor, 2007) . Sustainable longterm water security may thus be assisted by thinking and action on human security in ways that are being tentatively explored (see, e.g., Pachova et al., 2008) . The power asymmetries that enable short-term and 'selective' water security suggest that greater examination should be conducted of the mediating potential of international water law (McCaffrey, 2007; WWF-DFID, 2010) , or injustices meted out through international food trade (e.g. Via Campesina,
2006).
The relationship between interdependencies and various relevant security areas requires considerable testing and theorisation, as brief testing of the upper and right side of Figure 1 shows. The interdependency created by transboundary waters flowing through or under state borders challenges the traditional view of national security assured through sovereignty and independence. Attempts to exert full sovereign territorial control over a 'fugitive resource' such as water (Frederick, 1996) clash with thinking on, and implementation of, natural resource management. These have evolved from seeing nature as static (which leads to attempts to 'conserve' it) to an appreciation of global biophysical processes being resilient and in 'non-equilibrium'. Adaptive natural resources and water management (see, e.g., Ostrom, 1990) developed as a result of the recognition that a sense of security is possible without stability and full control. Infrastructure built on the logic that variability in rainfall, river flow or aquifer recharge is a source only of insecurity goes against the grain of the adaptive approach, and precludes alternative methods of dealing with the variability (e.g. Lankford, 2004 ).
Yet the sociopolitical and economic context in which transboundary water dynamics occur is just as fluid as the resource itself, and a firm understanding of the interdependencies for any country is difficult to pin down for long. A 'web' of water security reading of Egyptian water security would factor in the shifting political context between Nile Basin states, including the strengthening alliance between Ethiopia and the US, the expected 2011 secession of South Sudan, Sudan's newfound financial independence from the exploitation of oil and Chinese investment (including for new dams on the Nile River), and soil water, which makes up so much of the Nile Basin water balance. Seen in this light, the decision by Cairo (along with Khartoum) not to sign the Cooperative Framework Agreement in May 2010 selects security through independence over security through (more or less equitable) interdependence. The water security achieved through the position is tenable as long as the power asymmetry that sustains it is maintained.
The current political deadlock blocking any progress on cooperation along the Nile may also be seen in light of criticism the World Bank has drawn from NBI member states for driving its own agenda (see, e.g., Cascão, 2009, p. 59) , or for taking a stand during the negotiations in support of the Egyptian position (Doya, 2009) . The efforts to create a Nile Basin Commission were not perceived by all as an equitable process, and did not explicitly confront the inequitable allocation of Nile flows cemented in the 1959 Agreement. In that sense, the divisive impact of the Water Security Article 14b was entirely predictable (and was in fact predicted) (Cascão, 2008) . Any water security ensured by Egypt through preservation of the inequitable and contentious status quo is, on this reading, expected to survive only in the short term.
With the outcome of the latest round of the Nile conflict yet undecided, it is difficult to judge whether the NBI on its own has resulted in greater or less water security for all the Nile states, or for individuals and communities living within the basin. The attention drawn indirectly by the NBI to the core water-sharing issue and the extensive interaction between state representatives and epistemic communities may yet prove to generate a constructive distribution of resources and security. The notion that cooperation over transboundary rivers will lead eventually to stability between states (and eventually regional economic integration) marches on elsewhere, in any case. Experience from the Mekong and Nile basins initiatives is drawn upon for a similar World Bank-led initiative with Nepal, India and Bangladesh on the Ganges River (Rahaman, 2009 ). The same policy based on similar determinist analysis is thus applied to a completely different political, social and economic context. If the lessons learned on the other basins lead to a broader and less deterministic conception of water security, the expected selective and short-term water security may be avoided.
Analytical and policy implications of the 'web' of water security
The water security 'web' reading of transboundary waters and national security has highlighted the previously discussed shortcoming of water security policy. The narrow and deterministic approach blames water insecurity chiefly on physical phenomena, and reacts through infrastructure, institutions or treaties. When a relationship between a country's GDP (as seen in Ethiopia) is found to correspond with river flow variability, dams are proposed.
When an opportunity to convert fossil water into cash is spotted (as in Peru), asparagus spears are cultivated. When tensions are sensed between riparian states, a basin initiative that sets about to share collection of data (but not the water itself, as with the NBI) is deployed, under the assumption that environmental issues shape the broader political context, and not vice versa.
Such prescriptions are likely to lead to water security for some in the short term. They are unlikely, however, to lead to long-term national water security, for the reasons discussed. Yet the development of practical long-term national water security policy is no mean feat. The Coca Cola Corporate has identified the need to shift from IWRM to Integrated Water Energy and Food Management (Tickner and May, 2011) , while the Global Water Partnership has identified the need for 'hard' (infrastructure) and 'soft' (policy, institutions) options for water security (GWP, 2010, p. 3) .
A second useful step is to reconsider policy based on environmentally determinist analysis.
This should be recognised as potentially interested and subjective, and as excluding solutions that may arise from the agency of local population to adapt and develop appropriate solutions. Between the 'pro-storage' and 'anti-dam' ideologues, for instance, there is space for 'good dams' (Gyawali, 2001; Skinner et al., 2009) . It follows that researchers would do well to investigate the interests and agendas behind all recommendations put forward as attempts to achieve 'water security'.
The 'web' of water security further opens analytical eyes up to the political constraints on and less conventional opportunities for progress. The recognition of the influence of soil water on the water balance of the Nile Basin, for example, could lead to examination of the benefits to be gained from increased food trade within the basin (see, e.g., Phillips and Woodhouse, 2010) . The impact of food exports or innovative water resource management policies (e.g. water demand management) would be factored into externally imposed basin initiatives. Interpretation of the formation of international regimes dealing with the water, global food trade and energy nexus would consider the opportunities and constraints engendered from alliances developed in a world shifting in order to regional multilateralism.
If analytical application of the 'web' is forcibly interdisciplinary, policy deriving from it is necessarily cross-sectoral. Making water security a core component of national security and putting water security at the centre of 'international development', as the RAE (2010) suggests, means harmonisation of policy across sectors and with foreign policy. Coherent national-level policy addressing water resources security, energy security, food security or national security will oblige transcending departmental borders. This would imply the training of experts in cross-sectoral policy, as well as increased cross-departmental policy committees, and the dispatch to rivers of lawyers and environmental diplomats along with hydrologists. These would interact with the relevant ministers and ministries of agriculture, trade and finance, and seek equitability of resource distribution between the actors involved as a matter of course, not exception.
Conclusions
This article has offered a critical review of academic and policy work on water security, arguing that prevailing conceptions both overemphasise the physical aspects of water, and are narrow and determinist. High-profile work on water security has been found to have built-in judgements and assumptions about watershed balances and scarcity thresholds that render them less solid than they first appear. Any hydrological, engineering or diplomatic initiative for water security should recognise the vast quantities of soil water therein, for instance. Just as importantly, it has been noted that the links between water and other related natural 'security resources' -food, energy, climate -are not routinely addressed or fully understood.
Uncoordinated policy aimed at security in one area may result in less security in another: less water security as the cost of greater energy security through biofuel production, for example.
The formulation of direct causal relationships between society and the environment (i.e. dams lead to water security, and this leads to state wealth) was found to yield correspondingly simple policy recommendations. The possibility that insufficiently broad working definitions of water security become unquestioned 'environmental orthodoxies' was identified, such that poor policy is expected to be perpetuated.
Policy downplaying the social aspects of water scarcity and security has been noted as leaving out half or more of any issue or options for policy. Ignoring inequitable distribution of water flows or associated resources will compromise the viability of efforts and lead to selective short-term rather than sustainable water security. The massive oversight comes at a cost -first, to those who suffer from the selective water 'security' policy, and second, to the budget lines of their financial backers.
A 'web' of water security has been offered as a conceptual tool to guide research and policy.
'Sustainable' water security is interpreted as a function of the degree of equitability and balance between interdependencies of the related security areas, played out within a web of socioeconomic and political forces at multiple spatial levels. Its understanding of combined social and physical processes leads to a number of implications for analysis and policy. The social, economic and political context that mediates the relationships between the related security areas must be considered, for instance. As that context is replete with trade-offs and asymmetries, equitability and balance are suggested as principles to counter the potential development of selective and short-term water security. A significant amount of research and testing of the various filaments of the web is required, before the suggested approach can adequately support national water security policy. The nexus research already under way (e.g. water-food-climate) would thrive by considering the other interdependent water security-related security areas (e.g. 'water security for whom'), the governing principles of water allocation (Lankford, forthcoming) and ties with national economic security. Perhaps the most fertile gap to fill is the insight that may be garnered through incorporation of epistemological views on 'risk', as well as the philosophical foundations of uncertainty and 'security' itself. In the absence of this exploration, our collective ability to develop and implement long-term water security will remain compromised.
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